Folate is related to phosphorylated neurofilament-H and P-tau (Ser396) in rat brain.
Protein phosphatase PP2A dephosphorylates phosphorylated tau (P-tau) and neurofilaments (pNFs). PP2A is S-adenosylmethionine (SAM)-dependent and might thus link methylation with neurodegeneration. Low SAM and increased S-adenosylhomocysteine (SAH) can enhance the risk of dementia. We studied the effect of hyperhomocysteinemia on P-tau (Ser396), pNF-H (heavy chain), and PP2A-activity and level (the C subunit) in rat brain. Wistar rats (total n=55) were fed either on a standard, a homocystine 1.7% or a methionine 2.4%-rich diet for 5 months. P-tau was tested in 21 frontal cortex tissue slices using immuno-fluorescence. Concentrations of pNF-H and the activity and level of PP2A were measured in brain extracts. Concentrations of homocysteine, SAM and SAH strongly increased in plasma of rats on the modified diets. The diets caused lowering of plasma folate and vitamin B12 and a significant increase in P-tau (Ser396) in brain tissues but PP2A activity and level were unchanged. Plasma folate correlated to brain tissue PP2A activity (r=0.28), pNF-H (r=-0.30), and P-tau (Ser396) staining (r=-0.57) all p<0.05. Phosphorylation of brain functional proteins was related to folate. The effect of the diet on P-tau and pNF-H seemed not to be explained by a lower activity or protein level of PP2A. Folate might prove protective against multiple steps in the process of neurodegeneration.